In the mid 1990's, the North Atlantic subpolar gyre has shown a dramatic warming event that has been thoroughly investigated from observations and numerical simulations. Some studies suggest that it is due to an interannual, wind-driven weakening and shrinking of the gyre that facilitated the penetration of warm Atlantic Water, the weakening of the gyre being attributed to changes in the North Atlantic Oscillation (NAO) and the East Atlantic Pattern, which are the two dominant modes of atmospheric variability in the North Atlantic. However, other studies suggest that the warming event is due to a decadal, buoyancy-driven strengthening of the meridional overturning circulation and subsequent intensification of the poleward heat transport, in response to the positive NAO conditions of 1988NAO conditions of -1995 To reconcile this discrepancy, the heat budget in the North Atlantic subpolar gyre is reconstructed from four ocean hindcast simulations sharing the same modelling platform but using different settings. The novelty of this work is the decomposition of the subpolar gyre into a western and an eastern subregion, which is motivated by water mass distribution around Reykjanes Ridge and by the fact that deep convection only occurs in the western subpolar gyre. In the western subpolar gyre, the 1995 warming event is the decadal, baroclinic ocean response to positive NAO conditions from 1988 to 1995. The latter induced increased surface heat loss in the Labrador Sea that intensified deep convection hence strengthened the meridional overturning circulation and the associated poleward heat transport. In the eastern subregion, a concomittant warming was induced by an interannual, barotropic adjustment of the gyre circulation to an abrupt change from positive to negative NAO conditions in the winter 1995-1996. Indeed, the gyre response to negative NAO conditions is a cyclonic intergyre-gyre which increases northward volume and heat transports at the southeastern limit of subpolar gyre. Therefore, the discrepancies found in the literature about the 1995 warming event of North Atlantic subpolar gyre are reconciled in the present work, which suggests that the atmospheric drivers, the mechanisms at stake and the associated timescales are different to the east and to the west of Reykjanes Ridge.
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Introduction 1
The global increase of ocean heat content (e.g. Levitus et al. 2009 ) is a critical variable for detecting 2 the effects of the observed increase in greenhouse gases in the Earth's atmosphere (Bindoff et al. 2007 ).
3
Besides, the accumulation of heat by the ocean induces a thermosteric sea-level rise (Cabanes et al. 2001) 4 that may have disastrous societal impacts (Dasgupta et al. 2009 ), since it is expected to account for some 5 70% of the projected sea-level rise in climate change scenarios (Meehl et al. 2007 ). However, considering only 6 global heat content and focusing on the warming trends may hide strong regional disparities and temporal 7 fluctuations. This is especially true in the North Atlantic Ocean, which has warmed in the subtropics and and Sheldon 2012). A preliminary step, in order to determine whether these changes can be attributed 10 to the increase in anthropogenic greenhouse gases emission, is to have a good knowledge of the drivers of 11 natural ocean heat content variability.
13
In the North Atlantic, a significant part of the variability of the ocean circulation is driven by changes Other studies suggest that the warming was due to a delayed, buoyancy-driven ocean response to the evidenced by the weather regime framework and which has been shown to be particularly important when 66 assessing the NAO-driven variability of the gyre circulation (Barrier et al. 2014 ).
68
The paper is organised as follows. In section 2, the ocean hindcast simulations are described. The "Low-Resolution 1" simulation (LR1 hereafter) has for a long time been considered as the Drakkar The "Low-Resolution 2" (LR2) simulation has been described in Lique and Steele (2013 In this section, the methodology used for the heat budget calculations is described. Comparisons of the 128 simulated transports and heat content with observational-based estimates are also provided. 
with ρ 0 and C p the reference density and heat capacity of sea-water, T the three-dimensional temperature,
162
S a the surface of the water volume V that is in contact with the atmosphere, SST and η the sea-surface 163 temperature and sea-surface height. 
with Q net the net (latent, sensible, shortwave and longwave) surface heat fluxes, S o the outline surface of subtracted to the heat content variations between two consecutive January months. Simulated and observed heat content in the top 700 m of the water column are compared in figure 3. and is also well captured by all simulations. warming of the subpolar gyre, it is necessary to understand how they affect the variability of ocean heat con-232 vergence and surface heat fluxes, which are the two main contributors to the ocean heat content variability.
233
In this study, the atmospheric variability is assessed using the so-called weather regimes as an alterna- 
240
One limitation of the k-mean algorithm is the assumption that the number of regimes is a priori known.
241
Michelangi et al. (1995) determined that the number of clusters that allows classificability and reproducibil-242 ity is 4, which is the value determined using other methods (Vautard 1990 ). In the following, four winter 243 weather regimes are thus considered. 
253
The NAO + regime, which is related to the positive phase of the NAO, is associated with anomalies that 254 are, to first order, opposite in sign to those associated with the NAO − (figure 4d).
256
The winter occurrences of the weather regimes, which we define as the number of days per winter that Using the weather regime framework allows to get rid off orthogonality constraints and symmetry as- The significance of the correlations is assessed by a Student t-test. The number of degrees of freedom, 292 df , is given by:
with N the number of observations, to which 6 is substracted since the time series are detrended and 
Decadal time scales

362
The impacts of the weather regimes on ocean heat convergence and surface heat fluxes in each region suggest that surface heat fluxes drive ocean heat convergence with a lag of 2 to 4 years (not shown).
382
The negative correlations between NAO − occurrences and ocean heat convergence in the western subpo- Note that contrary to the correlations at interannual time scales, the correlations depicted in figure 8 391 for the NAO + regime mirror those for NAO − , which suggests that the NAO + regime is associated with 392 increased surface heat loss that is balanced with an increased heat convergence associated with a large- Each color represents one model simulation.
atmospheric conditions are opposite to each other. 
Eastern subpolar gyre
397
In the eastern subpolar gyre, the correlations between ocean heat convergence and winter regime oc-398 currences are less clear than in the western subpolar gyre. In this region, heat convergence increases 3 to 399 6 years after NAO + conditions and decreases 3 to 6 years after AR conditions. At these time scales, the 400 dominant response of the ocean circulation to the AR regime is a wind-driven reduction of both subpolar and 401 subtropical gyres, with a limited reduction of the meridional overturning circulation (Barrier et al. 2014 ).
402
On the other hand, the decadal ocean response to the NAO + regime is a wind-driven strengthening of the 
Using the results of the previous section, the 1995 warming event is then related to changes in the 448 large-scale atmospheric circulation using the weather regime framework. when the atmosphere switches from NAO + to NAO − conditions. is due to an abrupt change in ocean heat convergence that is potentially more difficult to predict. HR is not shown here since monthly data for this model simulation were not available. 
